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EXPEEIMENTS IN FEEDING SOME INSECTS WITH 

CULTUEES OF COMMA OE CHOLEEA 

BACILLI. 



R. L. MADDOX, M. D., HON. F. R. M. S. 



On looking over some old slides lately a few were found that 
related to the results obtained by experiments, made at two dif- 
ferent periods in the year 1885, on feeding flies and other in- 
sects with cultures of living comma or cholera bacilli. Some 
of the mounts had been spoiled, being overrun by mycelial 
thread, the specimens having been mounted dry. Some of the 
specimens had been lightly stained, others were unstained. As 
none had been figured or photographed, it occurred to me that 
three or four, if reproduced, might yet be of interest, if they 
were utilized to illustrate a very brief resume of the two articles 
published in the numbers for August and December of the 
Eoyal Microscopical Journal of the same year. Consequently 
four of the slides have been selected to illustrate by photomi- 
crographs the following remarks: 

The object with which the experiments were undertaken was 
firstly to ascertain if the comma bacillus was pathogenic to 
insects when fed in ordinary or diluted cultures on sugar; 
secondly, to note if the dejecta contained any of the bacilli in 
a liviug state ; and thirdly, to find out if cultures could be made 
from such excreta. 

Of course it was necessary to see microscopically if the ordi- 
nary dejections contained any curved bacilli. This was done 
by retaining such insects in captivity for some time before be- 
ing fed with the cultures. These cultures, which were origin- 
ally in agar-agar and gelatine media, had been very kindly 
given to me by Prof. E. Klein, F. E. S. Wasps, bees, Eris- 
talis, the black beetle and the common blue-bottle were chiefly 
used in the experiments. The bee had to be discarded, as 
curved bacilli had been found in it by Mr. Cheshire, though I 
had not noticed any in the evacuations. One wasp was retained 
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in captivity some time, and seemed to me to be considerably 
affected by the food, but as two of the four illustrations refer 
to the blowfly, which is fairly hardy in captivity, one being set 
at liberty after forty days confinement, and fed for many days 
on the cultures, the remarks will refer chiefly to that insect. 

For the main particulars of the experiments I beg to refer to 
the aforenamed articles in the Royal Microscopical Journal. 
The insects were generally captured by placing a prepared 
tumbler over the insect, and then sliding stiff paper or card- 
board beneath and transferring the vessel to a clean and shallow 
saucer or plate of glass on which a square piece of glass was 
placed. This served to collect the dejections passed on it, and 
was easily removed to substitute another on which a small lump 
of sugar, dampened with the culture, sometimes diluted, was 
afterwards placed. The microscopical examinations were made 
after scraping up the excreta passed at various periods extending 
even to thirty-six hours and comprising thirty-one dejections, by 
a flattened needle, and mixing them with sterilized water on a 
cover glass. There was one difficulty originated by this plan 
which I fancy led to many of the experiments being abortive, as 
many of the dejections were dried up, and the contained bacilli 
probably dead, or killed sometimes by the high temperature. 

Before touching the details it may be as well to state that 
Dr. Grassi found in 1883 that flies which had fed off the ova 
of Taenia solium that had been kept in alcohol, passed dejections 
containing the ova; also that others which had fed off the ova 
of a Tricocephalus from a plate in the laboratory, carried and 
deposited the ova on pieces of paper placed in the kitchen. 
Dr. Grassi also found they could be carriers of the ova of 
the thread worm, Oxyuris. I think that lately experiments 
have been made of a more extended nature in the same direc- 
tion with the plague bacillus, but unfortunately I have no data 
to refer to. N. Davaine had also found that flies carry the con- 
tagion of infected blood, consequently my experiments only 
added another possibility to the list. I found that Eristalis 
tenax supported captivity fairly well, and as it breeds in sewers 
expected, it might possess advantages for these experiments ; but 
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this was not the case, so the common blue-bottle fly was se- 
lected as the best, and the following remarks will apply chiefly 
to this insect, It may however be stated that the natural de- 
jections of the Eristalis contained no curved rods, and after 
feeding on the cultures, only very few were seen in the evacu- 
ations. The cultures placed on aniline dyed sugar did not seem 
to particularly affect them, except to increase the oily globules in 
the stools. Some were allowed their liberty, while others were 
killed to examine the perivisceral fluid, when by staining many 
pale, motionless rod bacilli of four or five joints were noted, 
also a few rather large rods, but scarcely a curved bacillus 
could be found. 

A female blowfly placed in captivity was firstly fed with 
sugar moistened with a watery solution of methyl violet for 
six days, and then seemed extremely feeble. It was then 
fed on sugar damped with a gelatine culture which though 
much broken down, contained an abundance of commas, 
but fearing it might be unsuitable, I changed for an agar- 
agar culture not broken down. The fly at first fed freely on this, 
but later a male blowfly was also placed under the same 
tumbler. Both, after feeding off and on for six hours, fur- 
nished together six dejections. These, though much dried, 
furnished well marked, double or S-shaped bacilli, but without 
movement. The next day the flies were seen in coitus, and a 
little later the female was found dead. In the perivisceral fluid 
scarcely a comma could be found. The male was now kept by 
itself and fed from the original agar-agar culture. The daily 
examinations of the dejections did not lead to much, until about 
the seventh day a fair number of the crooked rods were passed, 
some with a very sluggish motion, but short and dumpy in 
appearance. A day later, 18 dejections had been passed in the 
24 hours; these contained little colonies of the commas, as well 
as single and double shaped ones. The perivisceral fluid of 
this fly was also examined, and in upwards of fifty fields only 
four curved bacilli were found. It is just possible that the few 
curved bacilli found in this fluid might have been carried in by 
the scissors used to make the incisions into the integment. 
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Another female blowfly was now made the subject of further 
experiments, as no commas were found in the normal dejections. 
It was fed on sugar damped with the agar culture that had been 
inoculated with prepared meat infusion (note Plate VII. , Fig. 2). 
Curved bacilli being found in the dejections, some motile, an 
inoculation was made into a prepared meat infusion kept 
at 90 ° F. ; on the fourth day in four excreta thirty crooked 
bacilli were found, but three days later scarcely one could be 
seen. The culture was changed for another similar four days 
old and used to inoculate a fresh meat infusion, as the former 
was accidentally upset. This fly was sadly weak on its legs 
but strong on wing. This fresh culture was used to moisten 
the sugar. The fly feeding from it freely, passed three liquid 
dejections only part of these were used to inoculate a clear meat 
infusion, which gave turbidity after thirty-two hours and yielded 
both long and short undulating rods, with only a few single 
commas, which a weak solution of aniline acetate rendered 
very clear. The fly, although much revived, could not crawl 
to the top of the tumbler, hence it was fed from the agar cul- 
ture, and in two days thirty-one dejections were passed; they 
contained only a few curved rods, but the mixed dejections 
were used to inoculate a gelatine tube, as I had not yet suc- 
ceeded in inoculating gelatine from the excreta. The tube 
was kept at room temperature 65° Fahr. 

Two days later there were fourteen evacuations semi-solid and 
one fluid; seven of the former were mixed with half of the 
latter and used to inoculate another gelatine tube. The other 
seven and half were inoculated into another gelatine tube which 
was then heated to fluidity and poured out on four sterilized 
3x1 slides, covered and kept at room temperature. On the 
third day these were examined and only one furnished amongst 
other growths the comma bacilli. The gelatine tube with the 
seven and half dejections had on the third day a whitish 
raised warty-looking growth with no evidence of the track of 
the needle. This contained crooked rods of all degrees of 
curvatures even to a complete ring (vide Plate VII., Fig 3). 
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An inoculation into meat infusion from the same agar-agar 
culture when examined was found to abound with similar or- 
ganisms. This was transmitted through the fly ; at first no curved 
rods could be found in the dejecta, but later on they yielded 
a fair number of comma bacilli. After seven days the fly was 
fed from the meat infusion culture, and passed some of the 
crooked rods ; these were inoculated into a fresh meat infusion 
and in three days gave an abundance of bacilli, some in zo- 
ogloea masses, others free and motile. 

The fly had now grown very weak, hence it was fed on plain 
meat infusion, on sugar, on fruit jelly and other things, and 
quickly regained strength. After having been in captivity forty 
days, it was given its liberty as no rods were longer found in 
the dejections. These experiments, troublesome as they were, 
show I think conclusively that the comma bacillus can be re- 
vived after passing through the digestive organs of the blow- 
fly, but if the dejections be dry, or the rods weakly or scanty, 
there is no great chance of a revival by the contamination of 
food, yet if fairly abundant, of strong growth and not too dried 
up, they may be able to spread disease. 
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PLATE VII. 

Fig. 1 represents the comma bacilli in the original culture on agar- 
agar which has a very rough and crowded aspect. 

Fig. 2 is taken from the same culture inoculated into prepared meat in- 
fusion (Liebig extract) and shows the bacilli in a more favorable condition. 

Fig. 3, from an inoculation from the dejecta into gelatine, affords 
an example of some of the bizarre forms found in comma bacilli cultures. 

Fig 4 is from an inoculation of the excreta into meat infusion, and 
likewise furnishes examples of irregular forms. A field was selected in 
which there appeared a double comma, the smaller one being apparently 
embraced by the larger one, a small opening being left between them, 
and what looks very much like a spore in the negative lying to the left of 
the interspace. The bacilli after transmission through the fly appear to 
have gained a little in size. The negatives were made at the magnifica- 
tion of 1000 diameters. 



PLATE VII 




